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Abstract

The dry etching characteristics of SnO thin films were investigated using inductively coupled plasma (ICP)
in Ar, CF,, Cl, chemistries. the SnO thin films were deposited by reactive rf magnetron sputtering with Sn
metal target. In order to study the etching rates of SnO, the processing factors of processing pressure, source
power, bias power, and etching gas were controlled. The etching behavior of SnO films under various conditions
was obtained and discussed by comparing to that of SiO, films. In our results, the etch rate of SnO film
was obtained as 94nm/min. The etch rates were mainly affected by physical etching and the contribution
of chemical etching to SnO films appeared relatively week.
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Table 1. Processing conditions of ICP etching

Pressure Pw-s Pw-b CF, Ar
(mTorr) W) W) (sccm) (scem)
1 10 100 50 10 10
2 20 300 100 30 30
3 30 500 150 50 50
4 40 700 200 70 70
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Fig. 1. Etchrate of SnO and SiO, in CF, and Cl, gas
(Pressure: 20 mTorr, Power-s: 300 W, Power-b:
100 W, CF,4: 30sccm or Cly: 30 sccm, Ar: 50 sccm).
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Fig. 2. Etchrate of SnO and SiO, as a function of

processing pressure (Pressure: 10 ~ 40 mTorr, Power-
s: 300 W, Power-b : 100 W, CF,: 30 sccm, Ar: 50 sccm).
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Fig. 3. Etchrate of SnO and SiO, as a function of
source power (Pressure: 20mTorr, Power-s: 100 ~
700W, Power-b: 100W, CF,: 30sccm, Ar: 50 sccm).

o)1
e

o|AFF 1 Aol AA Aoz ekt o
T Si0,°] 27te] Si + 4F — SiF,°] s}
XU} Etchant ¢ 7ol o3 dA== &84 Wb
o] YIS A FiL e Ao AdEHY Sno

o A%E 4 W] wE GFL v, of
S SHera Ao 9 e o wad,

ICP 22}l Source Power= Plasma |
43l W<o|t}. Source Power’} 7184
2 Plasmad] L7} Z71shdA 3 A7 &5
7F S7¥ske Blo] dnbAolt), 7|2 21E FYs)
Al sk JEjo A Source PowerE HIIA]7]HA
Etchrateol] thet FaFS AstAth. Source Power
7} S7Fel Wt Sio,eF Sn0 25 Fkee A
< Yeh 2 AR Si0¢] ASE 343 S
el =8 Bt SnOe] 735 byt U
Bl 43S veEpidth=

2oz FAtE Sio,°] A% 4
UATE Plasma 7} BE271e)
Etchrate?’} 5243 =7}t 74

[e)
2
g

=

oo
=1



3] 49 (2016) 98-103 101

1= Sio,

1200

900

600

Etchrate(A/min)

300

T T
50 100 150 200
Bias Power(W)

Fig. 4. Etchrate of SnO and SiO, as a function of bias
power. (Pressure: 20 mTorr, Power-s: 300 W, Power-
b: 50 ~ 200W, CF,: 30 sccm, Ar: 50 sccm)
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Fig. 5. Etchrate of SnO and SiO, as a function of CF,
gas flow rate. (Pressure: 20mTorr, Power-s: 300 W,
Power-b: 100 W, CF,: 10 ~ 70 sccm, Ar: 50 sccm)
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Fig. 6. Etchrate of SnO and SiO, as a function of Ar
gas flow rate (Pressure: 20 mTorr, Power-s: 300 W,
Power-b: 100W, CF,: 30 sccm, Ar: 10 ~ 70 sccm).
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Table 2. Obtained optimum etching condition for the

SnO etching
Pressure Pw-s | Pw-b CF, Ar
(mTorr) (W) W) (sccm) | (sccm)
Set 30 700 200 50 30
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WD=92mm _ PhotoNo.=6378  Time 153532

Fig. 7. Cross-section SEM image of Dry-Etched SnO
film on glass substrate.
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